Moclule — ¥
A/D and  DIA  Converten

D) Weigided Resirtos  'D|A  Converde
) R-aR Ladder DIA Conveidzy

both  tRe metRoda each bl L connectsd

o os 4 lod MMJ Aepqriie untches -

> AR O[}) voltase of « DA convedi @ made

}Dwfoa’dwn-aﬂ +  tRe qutuu,o.u‘lr L:}\q\g w&fd

2.

2
: Eﬂ_m/{%& el
/3-5& j>ﬁ¢l




= (< @

R : A Conue/d'u,
LL_L_(M existor  _DIA COnUAVH ‘
-9 F:Ox e Qa Cp\ bLt ) S‘tﬂnl\-—a “‘ Cr&fln? C‘QE—CL W ll"’f\ mﬁ\.ﬁd

~Seauton -
cowucled it loweat Swaiaton

> dhe MR input w |
and  lotoaads LsB the  Vwsatance  unlue made__
' A "

tune 0& )a\rcuimu waitor

> Jhe  pwpose of u‘qc-\.amb\? e  aislor valie & e
basa i cwvendt "l'ﬁwua& ASB  veaistance

> Fe ndustk coectid . Thi metRod « aboklum,
a4 Voable Qm-{m Neéluetk ,

Vet
1 EL . &F"'R
M<B) D "“w 7
L ) 3 W 2 _L M7
D]_"—O 2R I)_ “ . - o vo‘*’t‘
D, r— \——MAMA:—-_—_?— |
UR I,
o [—* \——JMH—J:
(Lsg) D S -

4-bit wuavkhd"e Reaistor  D|A Convextiy with 0PAMA

> dhe cvewct diagvon of tha DA cowebi W a
dumnin g amplifin wiiR  gour digital  inpeS

Dy Do Py with Dy o Mg and weghtnge
susidor - of R' whie D, b LEB  witk weiktige
weastor % 2R



= aP\Q bL))LCt 1 -t RQ_ CasCuct can Le cemnectad Q’-}
m(',\rl %[\u.\, S corctthes so “lRhat e ach Surtehe

can Ade etlher at O |ewvel oy | lewvel .

dhe  putput Vo Hnoc of 4Re DA cowedls &
aiwu btd -
Vs = —&rl Lt W ‘*-_x;_-r__\g,] e CErming
e Arptign)

An Ry ekt, Ry aR en

V= =R [ D2 + Dot D ¢ Do)
[ 2R quBK\{ 0K

e e ——V°J [Fomota]
Q" 2°

where |
.DB:VB ) :DJ;: V)__ | bf:\/l , 'Do_:'\/

o

it uwa ke tww val-l-aac levely ~

O = oV and l:QV,M;Wuawdadﬁi
fn dijfpunt o combindion of injsits -

D then gt 1k DaBbs =
Vo= O

Oo0o00D

W When in}gdt u DD, Dde = OO0 |

Vo= —R £+D+O—rjy
4R  8R

= *K/[&%:l % :_Y__Z—‘D'S_V

R



) When Ul.}ot-gt 4 D;; D, DD, = 0010 D |

Vor—K_(3_+_94+QR/+D
R 2K YR 3R

}V) When UL)J*t w DyD,DD= OO [

Vo = —&[g+_9_+ﬂ;+ yv
R R YR R

L\% = ~\t§\/7

= dHueae thtﬁd:td shows| tRat the ocutpedt
vol-l—aax. <+ e DAC L propeitonal o I3
bia(‘t"—q Zm}a»t

Drawbacka _bé waau«:@L Reaular  DAC

) Euch esister hae @ differet vabue , which & exactty
hn% of premew  one - Jt iy  whide YGe  of
Awifou  abed R G (@) o1 n-bit -

b)  Each suwsistin handla  diffeent  value of cument

S, sl Aave d:f&&&.ani \/O[hau :
O dhe MSB sweiatr  yequing o Ahanelle Iarae Current

which  will  affect ol vo Hage. -



R- LR hedder DIA '__f_OHUCMLL
swoiktoy  voluss R and 2R -

— It contnvu  Only i
> 3t haa a OPAMP aa a Scaling crcut and Msy
i) b “stoanda 'm‘;akt‘ and 8B ip witR  left of e
ciyeudt A Y-bet e lacleler 12]?’@ DJA  conveatzn
i Shouwn fﬁa
R
R R 13 /———~'~W'7 |
: R R
D) o¢ B :
A(ASB)

bt wa find ar\a.Qoo p o DPAmP (Vin) for Vereous

clidita.ﬁ injuits —
L) Subppase did&c& it w  ABCD = 1000
Ren eﬁfui\"d“’d' ot Aecemsa —
' 2R
J_ | - V; VX2
' 2R gar T e,
= % e
+V =_V
o

In thu uJUU , we can e {'3\.3. e Blpt —eé—
Voltage  of R-2R  lad (Vi o oOPAMP) FOL
dﬁ.ai’cv& s

> When ABCD = 0010 THhen V= V/g

then Via = V/I§

wﬁﬂ«"L A’B)C.D =

000 |



o
Y
Conventz,
tos
tea’
Pl o
am
+ V3 + Yy
V)_
Vi +
e [
Vo s
L“Q

DIA
.t.

“he

0&-

R O’ })

dhe

.Summima
@

Ledtn d

>

(

—

Ry :
Y
i. < D
T T6R
s SR
Yy =t = D
A+ S M
_RP[ ’
A C
= | g
V3
R
V, = :



Specigicdions ok DIR_ conol

— e

P axamelina woed Ao oleacrdbe  IRa chavaclirgti 4 Oé—

DA Cower Gra QAR —

L\ %.\O&Lﬁll"ﬂl,—- gr\‘d 1A C‘LC{{I\Q_LL aA '”?._Q Mm&wa't }')OS,L(HQ_
f\L amdl..U OLC’.'FLCt aa St O[S-

ckcu\dc, i ol

Qa can«jc, th
oy Step ai2e and. & a,buz-ﬂA equal s Ry M&N
Ct» LSB -

/. Reaolton = ,f_' . (U9

—

U waﬂ _ Gt i o meaame of TRe difference beecn

‘Re oclial ethFwt \/oH"aaz_ and the ebL};ec:tE'_oL
W V‘ou—a_a/(_/ gt u &%ea’é—&_i aa ‘ﬁu—La.

s o B Voltage -

Ex- \/,:S = jo V and QC-CUJ\,&M(‘7 = 402"

Mox. ewet = Veg X oL By

Vpg X 82 = D-02 V
)

oo LGLa/_«_::gL—- It emer B Marimwn dedation o Step e
k‘m ARy (daal step sher Fhy L indcetZdd
b(’ e . dhe {ma&:i(] of a PAc L ae,lwﬁ%
apecft Comparing € wiit A 22
et H ] g



i) Settﬁth? Time. -
Time  swquired ¢V pAc olp to ac frem  zero #‘M’S‘dﬂk

'af\(’, O’)c ‘La'tna SP»QQA C& bAC 4 Sb edé{“‘( ‘97
Scwdt]'tﬁnc"ﬁf““mew‘m 'Iﬁc,“ﬁm_eng"fﬁL

dPAc ettt +o <ittle  wAtRa L A4 (<lep sie)
h ot palie




